Neuronal nitric oxide synthase and ischemia-induced neurogenesis.
Nitric oxide (NO) influences infarct size after focal cerebral ischemia and also regulates neurogenesis in the adult brain. These observations suggest that therapeutic approaches to stroke that target NO signaling may provide neuroprotection and also enhance brain repair through cell replacement. However, ischemic injury and neurogenesis are both affected differently depending on which isoform of NO synthase is the source of NO. In addition, ischemia itself stimulates neurogenesis, and ischemia-induced neurogenesis may be regulated differently than neurogenesis in nonischemic brain. To determine how neuronal NO synthase affects ischemia-induced neurogenesis, transient focal cerebral ischemia was produced in wild-type mice and in knockout mice lacking neuronal NO synthase, and BrdU incorporation and doublecortin immunoreactivity were measured in the principal neuroproliferative regions of the adult brain. Knockout of neuronal NO synthase reduced infarct size and increased both basal and ischemia-induced neurogenesis, suggesting that NO from this source is an inhibitory regulator of neurogenesis in the ischemic brain. 7-Nitroindazole, an NO synthase inhibitor that preferentially affects the neuronal isoform, also increased neurogenesis in rats when administered by the intracerebroventricular route. Selective inhibition of neuronal NO synthase may have the potential to both reduce infarct size and enhance neurogenesis in stroke.